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(54) Ink jet print head Identification circuit with 

(57) An Ink lei print head identification system for 
providing print head Humifying Inlormation to the elec- 
tronics ot an ink jet printer includo B one or mora para lei 
load, serial out, dynamic shift registers (50 A4J) Inte- 
grated into a print head chip hiring a plurality of address 
fines interconnect^ the Pinter ejectron.es and print 
head electronics. Each ehilt register-is programmed o. 
encoded with a singb digital oil. In one ombodiment a 
voltage pulse (load signal) (70) received on a single chip 



serial out, dynamic eh!rt registers 

address line by a plurality of shift registers (50 AO) 
toads ma input of each encoded register with the ragja- 
tor 1 * own encoded bit. Two of the address lines (72,74) 
provide each of tho register* with successive sequential 
clock signals (1.2) to serially shift the encoded informa- 
tion to an output device (SO) whore the print head iden- 
tifying information is read by tha printer electronics. Oth- 
er embodiments of the Invention may smploy any 
number ol encoded registers independently of the 
number of available address lines. 
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Description 



The present Invention relates to an ink jet print head 
Identlicatlon circuit and method. 14U „,„,„ 
ink jot lypo printers employ a printing head that con- 
sists ol a series ol nozzle*, or orifices, positioned In an 
orifice plate lor expelling ink ontoa priming surface. The 
ink can be expelled by a variety ol means. w*Ongoon- 
Lous, piezoelectric, and thermal/bubble jet While 
several different ink |at technologies have evdved over 
the past two decades, the most popular ink jet technol- 
ogy today is ine bubble jet where Ink within a 
^locally superheated to form an expanding bubble 
£hich pmpels a drop ol ink through an orlfico and onto 
^ printSg surlace. Piezoelectric printers iunctton ,n ia 
•Jar manner Inasmuch as ink is expend though an 
orifice. However. Instead of boiling the Ink in 
the Ink Is essentially squeezed Irom the chamber as a 
result ol deflections/expansions generated by a ptozo- 
alectrlc ceramic transducer. The ceramic transducer 
changes Its physical dimensions when ^jectedtoan 
electric field, thereby generating a pra«u«wave wWJ 
,ha ink chamber and expelling an amount d I Ink through 
the chamber orifice. Both piezoelectric and bubbto-jet 
methodologies are considered ^rop-on-domand or 
Nmp^e-wchnobgles, I.e. , a drop of ink Is ejected from 
tho print head only when desired. 

Each type of Inkjet primtechnolcgy requires lis own 
unique type of print head, and print heads ; may lurther 
"a^ based on parameters such as whether the prim 
head contains only black ink. or whether H Is capab \e , of 
color printing. Generally, the different types of pnnl 
heads are interchangeable, except that most printers 
amunabletoaccommocto.ebothblackinkandc^rdue 

to physical differences belwaon the print ho ads LO.. 
print heeds designed forcolor printing ere typically larg- 
er to accommodate a variety of ink colors. Othe print 
head parameters Include architecture. <<**«^ 
numbed ink jet nozzles, and spacing between toe noz- 
zl6 T. because print heads are interchangeable, the 
printer electronics musl know what particular typ -of 
l' t U head „ ^-"^SS^E^ 

provide appropriately tormaUed print commands to the 
orint head eleetronlos. . 

Therefore, U is desirable to provide tho prints elec- 
tronics with information relating lothe Characteristics ol 
\Z particular print head that is Installed. This can be 
dTneey digitally encoding the Identifying £ 
,o the print head electronics and cnaWtna the ^printer 
aleclrontes to retrieve thai Information as II :mnm* led 

A number of attempts have been made In the prior 
an ,o provide print head Identifying »*n^ J° J* 
prlnter olectronics. U.S. Patent 1^^^^^^ 
a a dleclosos providing extra eteetrical contact pads 
^ LTi network/array which fires the nozzles of 
Z print head. These contact pads are selecttvely alec 



trically connected In the t^J^^£SS£^ 
vldual nozzles In one ol several unique eo ^T^L 
each of which definee a specific print head. Tt» code 
orovldod by these unique conllgurattone ol the electrical 
, oSste delectable by the printer so lhat the ; type i orhead 
installed is determinable. This is accomplished by se- 
lectively connecting the individual electneal pads (« ^nol 

By individually loggUng the resistor lines a Ngh or low 
,e £n£ge levels and detecting a voltage level ehlttonVm 
lines associated with the extra contact pads, a connec- 
tion (or lack thereof) may be detected. 

Other prior art appn^achas to provld.ng pnnt head 
identifying Wormatton to the 
,3 tion circuitry disposed in the print head. U S. Patent No 
4 gso.915 to Klkuchl et al. discloses print head idanhfi 
cation means disposed In a print head. In 
men., a 24-pln print head is Identified when the printer 
otertnonlcs raad e "high" state value on a signa tt^ .n- 
20 tarconnacflng the printer eleciionics and 

means. A 9-pln print head is identified by a low ^ state 
sLal. In another ombodlment of the Kikuchi .nvenhorv 
a>arallet-ser|al converter produces a predetermined 
identification signal. 
ss U.S Patonl No 6,363,1 34 to Barbohenn etai. die 
Coals an integrated circuit lor use in the P^nt head of 
an inklet prtntar. The Integrated circuit includes an array 
c£ haCing a plurality of resistor cells arranged into 
rows and columns for heating an Ink reservoir to pro- 
30 duce a pattern of ink Jeta. A corresponding number o 
«w and column lines are coupled to the array clrcull for 
selecting and energizing the resistor cells according to 
SelraTprint pattern. An Ktentiffcalion circuh ,s »JM, 
grated into the same substrata as Ihe array circuit. The 
3S Santlficatlon circuit Is programmable by 

ralliy of programmable paths corresponding and cm. 
old to each row lino. These programmable paths each 
include a programmable fuse and an active device con- 
nected in series. The opposite ends of the P<^mrna- 
40 bio paths are couplod together at a common node 
Schln turn coupled to an output circuit lot 
a single serial output signal In response to a sequential 

polling of the row linee. 

The number of bits of identifying Wormawn that 
45 Barbohenn is capable of providing to the printer e*c- 
wonlcs is limited to ihe number of row hnes available. 
S? example, if there are a total ol seven row lines in- 
EcoSng tho array circuit with the Pn^'^ 
tas then Barbehenn's Identlllcatlon circuit will be hmtted 
bo ^ stSg seven and only seven bits of 

mation because each of the programmable paths . e£ 
respond wllh and are coupled lo a «^ ™ * 
ineV To provide an identification c.rcutl lhat contains 
5«iAan eeven bits of Mentiiying Nonrtf*. Ba, 
ss Lhenn would be required to Increase the number of row 
lines or address lines available. 

Thus toora Is a need for an efficient, inexpenewe, 
print head identification circuit that preferably » not llm- 
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so 



as 



jtad by the number of address linos Interconnecting i the 
existing print head electronics and printer 

The present invention providee an Identification 
system (or providing ink Jet print head IdenWying .for- 
mation in ink let printers having Ink Jet print head -The 
system includes a controller and drive circuit tor trans- 
mitting signals including at least one clock signal In ^he 
U*mot clock pulses. The controller anddrive e^ul^so 
receive signals. A plurality of address lines are provided 
or transmll.ing signals, including the at .east on* clock 
signal, irom the controller and drive circuit to ****** 
print head. An Identification circuit disposed ,n the Ink 
jat print head contains a digital cods «»jw*^ 
he print head Wontttymg information. The >»ntAMtai 
circuit Is connected to receive the at least one dock alg- 
na j from tho address lines and is responsive otheat 
| aaal one clock signal to serially transmit the digka, code. 
An outpin line is connected to the Identification circuit 
,or transmilling Ihe bite of the digtta. coda to toa 
tor Tho controller is connected to receive the bits ot the 
digital code irom the output line, and P***^™"; 
lerpret the digital code and determine the pnnl head 

Identifying Information. J u.,^i,«i« a t«ri. 

The Idantlfication eyetom may further include a tern 
perature sense circuit connected to the <^J»£» 
transmitting inlormatlon corresponding to the tempera 

lure of the print head , . , , „ _ 

An example of the identification circuit includes a 
predetermined number of shift registers. Each of these 
ehltt registers is programmed in accordance with the 
«de to produce an output of either a logic one or 
« gc zero in response to the at least one 

The controller and drive circuit may be configured 
» transmit at least one load signal on th-»««^ 
When so configured, tho Identification circuit! ndUdM* 
determined number of shift renters «he« . each 
shin reotetor is programmed in accordance wtlh the dlg- 
£St produce an output of either a ^ «•* 
a logical zero m response to tho at least one load stgnal 
IS 2 at least c^ clock signal. The controller m Pr°- 
SmSri to transmit the .oad eigne, and. .oU«£e . JJ- 
fcad signal transmission, to interpret a next proper 
mined number of bits on the output line as the digital 

The controller and drive circuit may ate o be config- 
ured™ transmit at least one .oad signal and first and 
second clock signals on the address lines In such a 
cast the Identification circuit includes a load I c,cun and 
a transmitclrcult. Tholoadcircultisconnec edtoreoeive 
tho load signal Irom tha address lines, and Is T°sP 0 "^ B 

circuit as the toadod digital code. The transmit clrcuU is 
responsive to the loaded digital code and the f ml and 
Sd clock signals to sortelly transmit the digit* code 
on the output line. The controller Is P»B™** 
^n« m i» ihe load stanal and. following the load signal 
irsmls^l^ntirpTot a nex. prodots nruned number 
of bits on the output line as the digital code. 



as 



In another embodiment of the preaent Invonhon, .an 
ink ot prW head Identification circuit Is integrated Wm 
an ink jet print head chip having print head electronic*, 
?£& of address lines, and a print head .emperatum 
STcLft with an output. The lden» cm* 
provides print head identifying information to .an . lr* |e 
erinter and includes an output device and a piura ity of 
pSmrnmed «.e bit shftt registers The shift registers 
arelntorconnected to the address lines and ths .output 
device lor eerlally shitting the programmed events of 
the registers to the output device In response to signals 
received on the address lines. 

Tho aignals may, for example, Include at least one 
clock signal and a load signal, in this example, the reg- 
isters are Interconnected to each other to senalty shift 
SS programmed ocntente to the output device , in re- 
Tponse to the at leael one clock signal and (he load slg- 

nBl ' as an example ol tho output device there is en out- 
put tranafetor having a source. 

of the output transistor receives the serially Shifted, pro- 
grammed contents of the ehill registers. Apull up devteo 
puns up the signal level on the drain of the output Iran- 
K or ^e programmed contents of the shift registers 
are received by the output .ranslstor. A discharge device • 
discharges parasitic capacitance at tho gate of the out- 
put transistor lollowing reception ot the programmed 

^ArSher preferred embodiment o( the presenl in- 
vention is disclosed where an ink jet print head Integrat- 
ed circuit provides print head Identifying ™°™ 9t '°"* 
fnk Jet printer electronics. The integrated circuit includes 
a orint head Brray circuit. 

A plurality of address lines are connected lor trans- 
mitting siqnals irom the printer eleetronlcs to the print 
K > array circuit The address l*es Include linos to 
conveying first and second clock signals and a hne to 
echini a toad signal. A temperature sense onuft 
^vlng an output la connected to the printer electronics. 
5 ^ ogrammed identification circuit is connected to re- 
cede too first and second clock signals and the toa sfc- 
nel The identification circuit also provides print head 
Sntl ying Information to the temperature 
outout in serial digital format In response to the first and 
second clock algnala and the load signal. 

An example of the Identification J*T ™ 

bodlmont includao a load circuit and a transm. _clreu,t 
The load circuit Is connected to receive the load signal 
,rom the address lines and is responsive to toe load s^- 
™o load the identifying information Into .the transmh 
circuit The transmit circuit is responsive to the loaded 
Sn lying inlormatlon and the first and second clock 
signals to aerially transmll the loaded rten^lng infor- 
mation on the temperalure sense circuit °"'P^ 

The present Invention also discloses a method for 
providing ink Jet print head identifying » » 

fnk let Printer having printer electronics and 
prU head. The print head Inciudos an integrated circuit 
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having print head array electronics, a W«J" 
sense circuit with an output connected W the printer 
elactronica, an Identification circuit, an "W**** 
connected to the temperature sense arcuit output, and 
a plurality ot address llnee Interconnecting *• W^"* 
cation circuit and printer electronics. The method I in- 
cludes the steps at programme a digital cc* .having 
one or more bits into the identificatton circuit. Eachbli 
ot the code la programmed as el.her an -fetrically con- 
ductlngehort or a non-conducllng gap. whore the dlgM to 
code correaponda to the print head fctontHylng .nionna. 
Uon. Signals generated by the printer electronics, •ndud-. 
ing at toast one clock eigne. In the form ol clock eufces. 
Lre transmitted cn the address linos to the idee flfionfan 
circuit One or more bits « the digital code are transmft- 
ted to the output device In aerial digital format in re- 
sponse to the signals generated by the pr^electron- 
fceThe digital code la roadby the printer electronics as 
it is tranamitlBd to Ihe output device. £0 

The method may further include the etep ol deter- 
mining the identifying information J ha J ran ^"* 
Xltalcodo by the printer elactronica based in part on 

the conditio ol each bit ae either a gap or a short 
The method may ateo include the step of transmit- 

UnB a load signal, aa a printer electronics signal, to the 
wentification circuit via Ihe address lines. 

Another additional atep in the method the output 
device may be reset following transmission of the digital 
code to the output device. 30 

Certain preferred embedments ol the Invention wlH 
now be described by way ol example 
to the drawings wherein »ko ^renc^haractorsdes 
(grate like or similar elements throughout the several 
drawings aa follows: ,5 

BG. 1 la a block diagram of the print head identifi- 

SK ta^ui. diagram of a one bit dynamic shift 

FIG 3 a?e a block diagram of a four bfc ^parallel in. *> 
serial out identification circuit; and FIG. 4 * a wrung 
chart for the circuit of FIG 3- 



There is shown in FIG- 1 a block d.ag am of an Ink 
lei prnt head identification system 20 Including Ink at 
Srter etectronlcs 22 and Ink jel prinl head electronics 
KplcallV. bubble iet print heads Incorporate a res,e- 
To afray. or print head array 90 for ^elec Uvely bolUng 
L nd Slllng'nk through orifices In « «J» so 
shown) on the print head. Resistors wrthfc he array 30 
are selectively energized through appropriate signa» 

reoeSdtromthe primer *«^ B< 2£SSE 
29. Wilhln the printer electron's » » 
controller 26, which Is typically an ASIC c^ollerpro 
vw"ng TTL level outputs, sends print data 

a held drive circuit 28. In a »™£!SES5£& 
drive circuit 28 is a TEXAS INSTRUMENTS 75373. 1 00 

mllliamp, push-pull driver. 



Drive clrcull 2B converts print data ^mande re 
cetved irom the controller 26 into 
ted analog pulses which are demultiplexed and sequon- 
S^pSed to the print head electron** 24 via ad- 
dress lines 29. These analog pulses P^«"^* 
rmensfty to heat the realstors within the print head array 

thereby expelling Ink through an orrfloe. The « 
address lines 29 available will vary depending on the 
particular printer that is used. 
^ Because different styles and types of ink p pnrt 
heads requiring differently tonnaltad analog pulses are 
itarchangeable In ink |et printers it Is »«P^£** 
printer electronics 22 to possees ™°™ Bt,OT '° la )'^ * 
me or nt head that is Installed in the printer. Print head 

22 because It allows the printer eleclronloe 22 to recon- 
ngure print control algorithms to produce analog pu eee 
that are appropriate for the specific print head fnmelled. 
Z JrasentVnvention providea print head iden^g m- 
formation to the printer electronics 22 by the 

inlormation digitally in an ^f^J3^S£. 
that Is integrated into the print head eleetronlea 24 dur 

** 'SptoSprtnt head electronics 24 are ^ncated 
as S integrated chip. In addition to thep*«h«d 

resistor array 30 and ^° 8 P^ din ^te aTemZ- 
nections 29. the chip will normally wap^' *™P£ 
ature sense circuit 34. The 

Is typically a metal reaietor that eenees me temperature 
S the print head during printing. The sensed tempera- 
Sra isp ovlded as an analog signal to the prune, ■ e-n- 

26 to monitor the print head for overhe^ c^^. 

To reduce I/O requiremanta, the ID circuit 32 ot the 
presenUnvenUon uses some, but not all. of the exismg 
address lines 29 for receiving inputs from lh^ .printer 
electronics 22 and It uses the ex.sttng 
SS output 35 to aerially transmit the encoded pent 
head ideniilying information tothe primer electron c ,22 
A maximum ol three address lines are used by Ihe ID 
S3 to receive inputs, and the number o. encoded 
Z of formation wltninthe ID circuit 32ia "dependen 
onhe number of address lines 29 used. There la m,n rnal 
or no Interference with the temperature eenee output 35 
during nonrtal operation because the Primsr electron^ 
22 Z read temperature sense only when the pnnter Is 

WlQ 'lnaprelerred embodiment, print head Identifying in- 
formation Is dlgttauy encoded into the ID ^rcurt 32 by 
means of one or more programmed, one toll 1 lynamic 
ehiil regletere 50 euch as the one shown In FIG. ^ The 
sn SS- 50la.t« example, mask programmed dur- 

„g legation by S T'wTen 

transistor 52 to around 51 to produce a ioyn- <-» 
^9^01 Jad transistor 52 is made active by a load 
^nn«l 70 received on one ot the address, tinea 29, or by 
S ^source ol load transistor 52 to a voltage 
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source 53 to produce a logic T when ma gate of load 
SSZEn is active. Whan lha gele of load translator 
^becomes active by load signal 70, Ino 
logic, Of voltage level Is passed to the gala ot taput ran 
sisto 54. Aftertransiator52 turns otl. the passed vo Itago 
tevel will remain stored in tho parasitic gala cap^nce 
ol Input translator 64. Becauee tha voltage et the gate 

01 input tranalstor 54 wilt eventually discharge due to 
foakaga current, the voltage Is considered dynamically 

stored on tha gate. . . 

With tha Input 78 loaded with the programmed v« t- 
ago level, It can now be ehilled to tha output 75 This la 

accompllshadby sequent*! ^ k8i ^f^l 
me printer electronics 22 and received by the ah* mg- 
ster SO. A clock 1 input ts received on line 72 and a alack 

2 Input is received on line 74. where each clock Input 
70 74 is received from the printer electronics 22 via a 
sepaiT* address Una 29. A vottaga pulse on , lha cloek 
Thoul 72 paseae lha logical Inverse Irom lha gate o( 

npm « an^or 54 to tho gate of ^P"}™**™^ 
When tho clock 1 input 72 is active, load translate 56 
Son ae do** pass transistor 58 ,. ^17^. the 
R hHt reoisler SO la a loqlc "1 ', Input tranalstor 54 wit) turn 

on gata <* f "* ?no 

the inout 78 ol the shttt regleler 50 Is a logic "0 , input 
ranslstor 54 will remain off and the gala of output^ Iran- 
sTstorBO will b« charged through load transit* ■ 5£ e£ 
pass transistor 66. When the voltage pulse on heclock 
1 input 72 goes inactive, pasa transfer 56 turns ott and 
ne'voitage leva. (I.e.. the tog* inverse oftte vo^ge 
level that was parasiticalty storad on the Batortlnpui 
transistor 54) will be dynamically stored en the gate of 

° U on the Cock 2 Input 74 passes the 
.ogicU^se f£m tha gate of output translator 60 «c .the 
output 76 of ths shift register. Whan the clock2 putea la 
active load transistor 62 turns on as does pass m» 
Z, sa The loalc inverse of the gate vollage on output 

Tharelore. altar successive pulses on the *ookl - ra I * 
U Z 72, 74. the logic level on input 7B .s passed to the 
output 76 as a single bit. 

It should be noted that, because the load trans store 
62, 56, 62 are off at all timee except during ctook pulses, 
lh ; register 50 of FIG. 2 consumes little power . 

In a oralarred embodiment, several ahltl regiaters 
50 a e connected In eerlesto provide a digital code, such 
as fhe S>a*an,ple shown in FIG. 6. A voltage ^putae 
on toad signal 70 initiates a parallel toad °tmeencodad 
SflevTo bit encoded within each ot the tour eh ft 
«g isSoA-D, AS previously discussed, th s results In 

ho ^oUmmod logic level being ^TSSSlSi 
he input 76 (Fi e. 2) of each shift regtster 50A-D. * pulse 
!?n the clock 1 input 72 followed by a pulse on the clock 
Tlnoul 74 sriu me logic level from each register ktpu 

76 is dynamically stored on the Input 7B of me next reg- 
ister. 



With each clock 1 and clock 2 sequence * Pl- 
each programmed bit is successh/eiy and senally *MwJ 
» an output device 80 and read by the controller MunU 
all bits have baen reed by me controller 26 The control 
5 Z 26 is proQrammed to Interpret the code and deter- 
Sno the print head Identifying Information and recon- 
Eure print control algorlthma accordingly, in this man- 
ner, asZe Ink |et printer ie able toaooommodate many 

mcludes an open drain output transistor 84 and a d.s- 
charae transistor 82. The voltage level at the drain ol 

device (not shown) wilhln the printer electronics 22 (FK, _ 
, S i t ee that mo printer controller 26 reads a P^mmed 
logic level after eaeh clock 2 pulee. For example when 
JSok 2 puise causes a programmed log c eve. «1 to 
ba transmitted to the gate of output trans.sto 64. outpm 
transistor 64 will become active and the dram will bo 
so ouNed down The eontroller 26 detects the towered volt- 
ag r,evZthe drain by reading the ^ m^M 
B6 and thereby senees mat a logic level has been 
transmitted by the ID circuit 32. Similarly, with each euo- 
csssK Cock 2 pulse the programmed logle levels o me 
as en»tragi B .ers5oV D aroeequem^ 

transmitted to outp ut transistor 84 to be read by the con 
FIG. 4 is a timing chart tor aerial transmission 
oftour bits ol encoded Information by the 10 circuit 32 

so 01 ^ecrdnuad reference to FIG 3 

outout 36 preferably utilizes an existing chip I/O ne to 
^Syuansml. the encoded Identifying Inflation to 
*e printer controller 26, such ae the temperature sense 
„Ip P u 35. Utilization o. the existing t«nporfltu e_ e wm 
» output 35. along with the tact that the encoded ntorma- 
Uon is serially iranamltted. eliminates me need to addl- 
Sona chip output lines. After a.i bits of ^"SLS. 
formation have baen road, a pulse on tho load signal 

40 oato ol output transistor 84, thereby enabling vakd tern- 
eemture sense inlormation to be transmitted to the oon- 
Kr 26 immediately after the gate of output traneistor 
34 has been discharged. To prevent 9-**" "JJ 
once wfth normal operation ot me temperature eense 
4B droul. 34. a pulse ie ootpul by the 26 en *. 

load signal line 70 prior to each mad of me temperatu e 
san-e cteuit 34. This ensures mat the oa«e ^ output 
transistor 64 remains dleeharged during temperature 

6 o ^V^mS 26 reads the serial digital , out - 
line 66 and determines print head Identifying into mahon 
Z eomoarlno me received bit pattern agalnBt stored cor- 

5SSSSSI- >— ion. ^fizz 

35 aSthmi ^to Commodate printing with me installed 
Pr ' m |t h w^be understood that any number of shrft regie- 
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tor B SO may be employed in the P"^^^^ 
out increasing the required ruimbar of 
Therefore, there le disclosed an Ink jet print head Won- 
tificatlon circuit 32 for serially transmitting ^thapfintflr 
contour 25 a digital code containing print head Id-nth 
tying information where tho number of Utccomprleing 
ine digital code Is independent of the total number of 
addrees lines 29 available. 

It U contemplated, and will be apparent to those 
skilled in the art from the foregoing specification and 
drawing* that modifications and/or changes may be 
made In the embodiments of the Invention. Awrdinohft 
It b expressly Intended that the foregoing am illustrative 
of preferred embodiments only, not limiting thereto, and 
that the true scope of the present invention be deter- 
mined by reference to the appended claims. 



Claims 



10 



1 . An ink |st print head (24) containing Ink, 
characterised by. 

an Identification circuit (32) deposed in the ink 
iel print head (24) and containing a digital code 
corresponding to print head identifying intorma- 

an*input line connected to said Identification cir- 
cuit said identification clrcull thereby receiving 
control signals (20) and being responsive to the 
control signals (29) to serially transmit the dig- 
ital code; and 

an output line (35) tor interconnecting saw 
identification circuit (32) and a printer lor con- 
ducting the digital code when transmitted to 
provide the print head Identifying information ae 
an output 

2 Th9 apparatus of claim 1 wherein said W*nt«Jf"°" 
circuit <&) is lurthar characterized ae 
plurality erf programme one bK shift 
BOO) tor serially shifting the programmed conients 
at the registers to tho output lino In response to con- 
trol signals (29). 

a The apparatus ol claim 2 wherein said identification 
circuit (32) is lurther characterized as including an 
output device (BO) that serially holds and transmit 
a bit ol the digital coda on said output lino. 

4 The apparatus of claim 2 wherein said control •£ 
nals (28) are charactered as shift signals .ncluding 
* laast one clock signal (72) and at least one load 
signal (70). 

s Tne apparatus of daim 1 wherein said output line 
(X ?s further characterized as the output el a pr.ro 
head temperature sensing device (34). 



6. Tho apparatus of claim 1 wherein said ink jet pr n 
bead (24) is lurtber characterized as an ink Jet print 
head (24) lor depositing, onto a print medium. Ink 
having parameters corresponding to the print head 
irtentilying Information. 

7. The apparatus ol claim 6 heroin eaid output device 
(BO) is turther characterized by; 

an output transistor (B4) having aeouroe. drain, 
and gato. said gate connected to serially re- 
ceive and transmit th e digital code: 
a pull up device for pulling up the sign* level 
on the drain of the output transistor (84) aald 
u digital code being reflected in the signal tovel 

at the drain as the digital code Is received by 
the output tranelstor (B4). and 
a discharge device (B2) for discharging parasit- 
ic capacitance al the gate of the output transis- 
eo tor (84) following reception of the digital code. 

a The apparatus of claim 1 wherein said print head 
Identifying Information idsntifiee parameters ot the 
ink )et print head (24) Including ink color. 

SS s An Ink iel print apparatus (20) for providing print 
head Identifying Information to an ink let printer, said 
apparatus characterized by: 

ao a printer control circuit (26) for producing con- 

trol signals; , 
a plurality of address lines (29) for conducting 

aald control signals; 
an ink jot print head (24); 
ss ink ccntainad In said print head (24); 

an identification circuit (32) disposed in thaink 
jet print head (24) and containing a dighal code 
corresponding to tha print head ^«J£ 
formation, being connected to said addrees 
<o llnee (29) to receive th o control eignalslrom the 

printer's control circuit (26) and being respon- 
ds to the control signals to serially transmrtthe 
digital code to the printer control circuit (26). 

«s ^output line (35) interconnecting said Wenli- 

fleation circuit (32) and said printer control £• 
. cull (26) lor conducting the digital cede to the 
printor control circuit (26); 
Wherein said printer control circuit (26) inter- 
so prets the digital code and determines the print 
head identifying information. 

1 0 The apparatus ol claim 9 wherein aald Mentor, 
ci?cull (32) is further characterized as includmg a 

55 plurality ot shift registers (60A-50D). 

11 The apparatus of claim 10 wherein said print head 
idenXing Information Identifies parameters of ihe 



PAGE 22/26 * RCVD AT 12/612006 3:23:42 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/36 ' DNIS:2738300 * CSID: * DURATION (mm-ss):08-08 



DECt06-20Q6 WED 16:31 



FAX NO, 



P. 31/34 



11 



EP 0 765 762 A1 



20 



2S 



ink jet print head (24) including ink parameters. 

12 The apperatue of claim 1 wherein said ink parame- 
ters are further characterized as colors. & 

13. A method lor providing, lo an ink jet printer, IcMd- 
iying inlormalion which identifies the typo of ink jet 
print head (24) that depots, onto a print martum. 
ink having parameter* ^^f^^ ^ 10 
lying information, the method charactenzed by the 

stepe of: 

attaching an Ink |et print head (24) containing 
ink to an ink jet printer; 

programming a digital code Into an 'ctentlflca- " 
tbn circuit (32) disposed on the print head (24), 
each brt of the digital code being programmed 
ae either an electrically conducting short or a 
non-conducting gap. me digital code corre- 
sponding to the print head identifying informa- 

l^mining control aignate (20) Berated by 
the printer to the Identification circurt (32). 
transmitting one or more bile of the digital code 
to an output device BO In Berial digital formal In 
response to the control eignale (29); and 
reading the digital code by the pn"»r^ 
digital code is transmitted by the output device 

(BO). & 
14 The method of claim 13. further characterized by 
IrTnsm^sion of the digital code tothe output dev.ee 

(BO). 35 

is The method of claim 13, further characterized by 

to Idenilfy parameters of the print head including Ink 
parameters. 4c 

ir The method of claim 13. further characterized by 
to identify the color of the Ink. 

17 . A method (or providing, to an ™ J*^*^ 
mallon which Identifies an ihk|el pnnt head (24) mat 
Soak onto a prim medium, ink having paceme- 
"era corresponding to the identilying Informal, 
the method characterized by the slops of: 

anaohlna an Ink jet print head l (24) £ an Ink jet 
orintor; providing ink to the print bead (24 , 
Sran^lna a digital coda Ho an VM- 
toncl rouit (32) disposed on tho print head (24). 

* the dlgltai code being P^™^ * 
B6 oilhar an electrically conducing shon <* * 
non-conducting gap In a plurahty of ahmragte- 
tore (S0A-5OD). the digital coda corresponding 
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a 

to the print head Identifying irtiormatlon; 

transmllllng control signa.e (29) generated by 

the printer to the identification clrcul (32 . 

Emitting one or mora bits of IN > d fltol codo 
to an output davlco (80) In serial digital formal 
in rasponso to the control elgnals (29), 
reading the digital codo by tne printer as the 
digital codo is transmitted to the output devlca 

(BOV. and . . i 

dentttying the type of print head (24) and ink 
based on the print head identifying information. 



so 
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